®b*h#»/?(jp) ©w ?t mm aw 
© ^ m 4# I* & (A) BS62- 16572 

©Int. CI. < SlglJIS^ JTrtSSS^ ©£M Pg»62^(1987)lJ?24B 

H 01 L 29/78 8422- 5F 

29/52 

29/60 *3f# &*Jfr& 2 (£i9JO 



®ft m PS60- 154241 
@tfj m BS60( 1985) 7^150 



W II ■ 

£ » 

2 . *fc ff SI * © ft H 

/< * - > £ , C(0/t^ - > © n □ ft C 0 ^ T\ 

se ¥ * <* £ i* <D £ S C , E * 1 16 g m % 

ft U X ¥ 9 (*R ^ tt 9*fcR/< 2 - > <D- 

9 C » « $ n , » St 

« e » <o {a m fc ± o x jg hi <* n /t * « * a 

fi (0 a 9 a s <o $ 1 ¥ 9 (* 9 * , £ <D m 1 ¥ 
9<*B*C.¥9<*K*ft:fct9* {* R /t * - 

> ■© - m t - m # # fi * $ * 3 c » a s n , 
««*««»atsnic jr* rial 

HUH2««l!li, C0* 2 *«R±IC, 

* <o n □ as * d c j: ^ ic » /a u fc * « » 



2. ttE¥9<*R*fctt9*<*R 
fi ffi <0 £ ft # i* £ « R <D ffi* BB <h > R& 

1 &«4>ft*¥9ft«R. 

2fitt±<bm»t5ffi^as<D»^^«2iffl$ 

>®#**«E&H**R**UT*8gfg|* 
5. -9*$<D¥9tt*(*<D:£ffi C , Rfittx 
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r ft i 8 £ s 

B $ 3* <7> SB 1 ^li*fl*ie«tSl8t, 
¥ftfl^rtlCtt»tfftE»©«ffiCJ:0«t9S 

c<Dft2ft«RK:sftWcraa*»ftuTft 
Eg 1 fl*tfSB2¥»ttft*ffi#wcami*tt 

ftEft2««»J:ic»Eftaft«3*3cft 



ftfflBB 62-16572 (2) 

3. xwvmMK&w 
( '« « ± (o *y m ft » ) 

t ft © 7? & ft . 

( $ * <d a tfi ) 

FETttffiWli, fift/jT/Wafctt*ft*Sn 

r v> fc # , ftfi©3|6»«cHattfta5&^ttiaift» 

Jt £ « $ 0 R B C # * ll»E, * 33 £ SB St W 
ft t ft 0 • »ttTBA9-f/W7HT!fl)* 

frfrftSfflE/^-MOS FET<Oft£faft 

G roove & ft fr* ft U - G roove ft 5S , @ D S A 
(Diffusion Self -A Moment) ft JS £ tfi SO 

e n x ^ ft . c^^^ajsaw, js 14 eg ft: o ^ 

T*Mftft*©DSA«ftO/«9-MOS 



FET («TDSA MOSiStS) <OS*J^ 
f£ & <Z) ¥ ffi 0 £ , C0¥ffiSCtfttftA-Aft77 

fa®ffiS)ft&B€ft9a (a ) # <fc a (b > c * 
u , * it , *©«»©wai«ic6tfft«ffli«a 

« ft 10B ( a ) /! 1 ( f ) IC^* 0 fc £ 0 > $9 
ft (a ) TttV-aftftttft^Tftft. 
DSA MOSttliffittlCfcOf 
r ft t> <B ? * y-h»ib«5a HbT®i« 

?ftfc«4>?tifettft (p s^i*»4) t , v 
-*aHi^JBfcTftfcfc®*««Bffi{K (n ♦ as * 

S <* IB 8 ) £SfT?T^ft<Dtfft»Tfcft 0 * V 

n/l/gnp g¥»<*JS 4 £n + £>¥*<* ft 8 
Tt««) t)B<^«T86. ft ft ft 5 d ± tC 

ufcv-a«tt9fty-;*«**»ft*ftn ♦ a 

¥»i*J38 if v>^^««*lB*t4P ft ¥ ft 
J3 4 ( ft ft ^ ft p + ft ¥ ft H 3 ) £ <D Si C 
* - 5 V 0 ft ft 0 X ks ft . *-K3«JBtt»f8* 



■ ff1#KI/<f>fllttT«0, * 0 ± C n 93 x t 
**2/*A/flg»2£Jt«<*ttfcn * > n ♦ ft ft 
t ft o X ^ ft . KU-f>«ttttBa*UT^ft<r*tf 

^y7«ftc»ft*nx«o, y-h • v - ;* fa 

*ftoTV->lffltt8lCftn&€?. ft £ , 190 
(a ) C«tfft»ttttSfcA/*«rtrft*ISffl5' 

ft o 

tc , ft 10B (a ) /!)$ (f ) * ft ^ T ttft © 
DSA MOS<0»|Ii*l(irot5. n + 
» <* £ 15 1 ± C n ftxt:$i*J't>A/jagJ§2£, 
M X « It ft ft 10- 25Q Ol , J9£30~60tfiB IC B J* 
ft, ft iS *>* 6 P + S¥S«cH3$©«fftp * <0 
ft , y - hlftR5a £tt1 000 A<J)J?£JCB#U 
fc ft * * ft 100 (a ) IC * * „ 

ftCft«AW3>M6ft. fll * « 6000 A V ft 
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^iBfi^WJCJg^t*. C <0 * * SB 10B ( b ) 

£ a* T . 

tt?eaioa (c > c**. 



ft C y 






ft IS 5 b 


( a log ( d ) CBi) , * © 


ilCC V 


D 


UCTPSG ( phospho silicate 


G lass) 


a 


5c * r? 8ooo a © a <* tc Jt a u t a ? 


£ a 100 


< 


e ) C/^*o a 9 B (b ) TttCflDK 


lk«5b 




PSGHSc *£*Ta2lfi«K5d 


£ U T m 


u 


T «3 * . 


ft C , 


s 


«BSa®*fcO/t«IC8fca5b * 


yPSG 


a 


5c tcs*®oajuapsuoa * j& a 


1/ , .7 * 




— £ A (Aje ) *ff9€#*?«C4: 


C * o T 


V 


-7 • KU-OII»ffV DSS /jt 200- 



^03 6 2-16572 (3) 

600Vgfc<DDSA MOS FETtfSUU. 
C <0 tif * M 10B ( f ) IC * * . 

-fiWICMOS FETB>l«tiJ70l| 

tfftv>fca»a;wy^>?tfpja?Ku-<>?s 
7**?«a/t&»«Efc***fifl:<o«E05« 

«*>ttfitf**<ft*fc(r*3fc«#a?fc. * 

a a « »icKu-f >fiHoi**B*ct^^g 

/HX8tff£ffiffiOT«SA*->HBt*fT*>ft# 

n a ft s ft • cnesassttaastuT- 

^lftrf6tt«©0SA MOS FET<Z> 



;i/*s$s<»*o>tt^v>^/i/s *-» * < * n * 

* s < f * c t im it , o# 
«^<50BT6§fc«i, ^/picuTfflenfcffia 

^S8BEA9-M0S FET<B?-h£$SS 

m 9 a <a ) (c^nnaft<oig?^tt«ii 
x v> a . 

a 9 B (a ) 0?BBicfi^T, a * A/<D $ 





o a □ ^ 51 - > 


<D X y 


5? $ 




□ > a <o a a * 


4 . £ 




a »7J (ft c aa ^ * tr 


* a ■ ? o a * a 


X 2 £ 






a a < ft o 






«> 6 nfcffifflfl tc n ♦ 


a y - a a a 8 


ty- 




is a f y 3>«6H 


< m m t a c « 


±ffi<B 


ft* 


4 . t 4 2 tt $ o v> c 




*ft*>' 




**.>**a*4.ay 




3 >» 


6 <0 




x # a * * /t «> 


, * a 


ft * 


* V * A/« £ » * C tt 


X , - A i t r 


a © # 


a s 


O < , 1 i > A M 


* t * A ? - A 


i C IS 




a&0ftastt*»*a 


f y a > a 6 tf 


£ «> £ 


C £ 


ic ft a . 


^ - h tBa*£ 


< U % 




v ? • a t: - K € 55 If £ ft $ K 1/ 







HSSft*a*<*t*SJBHK:t>ftoT^a. 
c£/<*->0ftafc**ac£tfj;<»]£nT 

<a « * * a n a . u^uft^e, a a «> b. a a o 
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JSftCCK, MOS FETtt/W^-7S 
h7>?*2£ttttUTJ&»£tf'J>fc<, ltd/ 



fCMffii:, ^H/jfflOSA MOS FETT 
3>l*«^8n» V-*««AJT«fc«>ffl"Clfi 

□ f Utl»t5<K8t5 

ft T V> 5 „ ISnitJ/y 3>f-y7«C»^X, 

8 1» * b , a-f-y^ - StfB<fc 

infcAjeo^h7-f 7 • /^->*R*i!!ll^ 

cnty-h^svn>»«»iiitT, y - 

hfita<&fc8fl:C93«>T^fc fl 0 # 0 & 6 , y 

fto£isa5>'j:3>y-ht fc 35*>fc«>* y - h fi 



»B|Ba 62-16572 (4) 

£fcttflfcffiTtt»lc;** y * > y • Xt-KB 
ft ± tC §8 b T tt , y - h • K U «f > ffi © B ft * 

o^atura, y-hBfcB©B***s<T 
£ <fc , y-h*«ft^ya>M^^->«)fS 

S„ b # b £ 6 > M0Si&tttf&4>1O?fc£ 
U £ B ■ fi V± h ^ * «S3>***>2 ? m S 
<DB8fc±y-hBfc«0«****<**£^£ 
li IS # * <> * C T , fc3lO<0ftSWfrfi& 

ht, y-h*issi>y3>B/<*->tfy- 
t a * . c<&7jtt*«€>fe*cnffir*ictty- 

h^^i V'J3VI!l/^->$«<nCtT« 

11® (a ) ft *v (b ) ic?*-r<fc3icy-h*& 
Aje/<*->£v->iAj2/<2->£*so>*> 

B11BCfc^TB90C*bfcS#£PU$# 

*tf**¥**BBtts n + 5?¥*<*aifi1±tc 
flSSttfcn ®xt?**J'i'Vl/IH2*Sb, * © 

* c « o fflC5»i¥B<*B2tf»**nT^a. 

K 5 a *ftbTS«a?>y=>>B±:ffifc3J:3lc: 
P £(0SI2¥9i»fi4^il2$n, C <0 S8 2 ¥ £ 
«tBrtCB-»»#»1l8«»5a Hum 
fii/n>R6^f ^^<t:Hn + S! <0 31 3 ¥ £ 
<*JB8tfJB/*<*ft> ^eiJ/'n>»6«J:tff 
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®0BOB*ttS***3lcS2«Jia5d fc« 
« n X ^ * . C^)»2l6»«±JCtt^h^-<7« 
oy-7»J:lFy-hAHi9i to * IF 9 b tfi 
^?n, V-7AIII9I tt » 2 « ft K 5 d 
tc *m* * a □ snoa «J:t;^ISa^U3>«6lC 

« 9 b « m 2 B 8 R 5 d C « » fc » □ SB 10b £8 

x*«fi^U3>«6u:*iiffnx^*. 

< « W B » U «fc 3 T * B B J» > 

B11BICKUfc:ft*OBBBflaaCft*** 
S 35 IK tt , *-h*«fl5"J3>«60a*- 
* - /U ^ , A X * « 9 a . 9b (0«J?Of }?iy 
^>?lC£$/<2-><B«jI9*5iaOX, V - 

2 a x a « 9 a ty - hA jea«9b 1 1* - s <a 

BB6BXfrl*ntf&6&^. UfctfoX^-h 

tA/i»$^$<Uftt>i, V-^Aje*«9a 
ty-hAje««9b <0«i»ltf7*hUV^ 
77«f0Ba±B»XGr*U<*B % U fc tf o 



?$B3B3 62-16572(6) 
xt»fflfcicis#tf3:i;> ft ic y - h • y - 2 m 8 
a # * u , cntf&^ittXY »f >y »xe 

hfita^-F^sa^iam^^atux, y - h s 

ISS}"J=i>B6<D«JP**€r<*ntf, 4>03» 
B S £ , £tS6*/:j>B/<*->'l:«CJB/a 
* n*V-7Aif i9a 6*fr>tty-hAJ&B 
« 9 b /* , *«S2/'J:a>«6lCJ&/aUfcP8a8l 

p m***m 4 t * y-^n ♦ s*BttB8<Dffi 

»<DR^«T»£n«, 0 #0 # 6 , 2 
<& B » * . -M"CKI/OIItt, y - 2 
fkB4CB?Tiraxtf**S'**B2fr6Bft 

a a» n ♦a¥»tt»«i<oKu-r>«a^»n, 

8<SRffi(DKI/O«l»eiS0tiind. Ufc 



xvN&p s * *,{* a4aeao'x*n*. u *: # 

o X p fi¥««l4B^-h"MB^j3>R6 

<?)Sffltcs^tc»(foux^«?nx^*fc«)/p 

E¥W{*Btf8<JBfl<*Hfc»£, iBKUO 

5»«)«ifi8tfR<^9, a , aaBtfj&K#$ft 
cntfo^xtt*>fifi*ato<*ttais[Hic 

* • * © a , IIEf t>>iH«*»j«lT 

< & 5 . /a *a <*> r £ < , y - > « a a 5 a i* «t * 
xtt sooA - 1200A t m < m < 'mm <* n x « o , 

O fc ? X , y-h-y-aa© 
3 « « * U * 2 -< * * > 9 • 2 e - K ' « & If C 

^c^»5A>T»s. fcT^f > * * a a 
tni:t6ftoTV-^n ♦ a ¥ » <* a 

8^a<Jg/StftCilC«l:oT, * > 4 £ B * 

ffiS3>5r^^>^ ? n # * s < , 



S^DSA MOS F E T©$Stf^ii:^S. 

U U * S * ttfif f>n<S«*)^JSl>T 
W *-p a¥B(*B4*S<J8«U, :F * > * 71/ S 

fixe*4=j>*A/B2a's£;SB#£#*. * n 

19 B C , p 5 ffl¥Bt*B4rtK:fcffi2BtfIKtf*. 

# * o bfc^oT3l«<DCif<> B !* <0 V> K U 
Y > B «<6n SIl^^r^^/^I2II8^2^)BB 

0 * U 6 > DSABfcfcftO 
MOSfiF E TOB^, ^*>*A/B«4fctfc/l/ 

s * ^y - h * a ft f »j 3>R6<Da4>firjfi<o 
Ku-fvattTJtofr&d**:** y - a • k u 



—357— 



» * tt ft 6 ft ^ . - 75 P g¥$<*JB4fflXtt, 

X , ^ip>^/b«tt*»J«UT^*o £! ¥ W (* ■ ® 
409<D25fitt£A,£A,/£tf9* V-7fl + g ¥ 

* yu - n fc x # ft . coBjjiTtTicy-x • k 
^>isi?)ii!tttt7i/-ncvonn, o 
*of t >*fl/s#inNfc»2satfo ♦ 3» * » 
<*j38^ccigsiuxu£o<0T/wi/£<Di$i£ 

<^4t«>y - hfklVU a>» 

n it o * w n tf ft e r , *nic£fcft?x^*> 

* /U * « ? ft p ffi¥»(*H4«»^ffi»iC<fco 
OUt^^g/ii»5. Stttf-hfrttfifya 
>ISA*->BCtt, B<TfttrW<5»->tfJB« 

? nactc^s/tft, A > ^ * >b - 81 $ « c <d 
cfc3fta&aiC£i;i»*^. 

X > /t>?2A/-£B«£UIC< 
til, IJI^OSA MOS FETTtt, t 



3 «: , 7 * h y 


v * 


7 7* 




T ffi B S 


* 


U T JB 


JS * ft BO SI ± 




7 




hi* 


> 






< ft Q , 


O^Xtt£*ttfl± 




t ft 


ft . 






3 5 tC , ^ 




7 




■ BWJBa*€A± 


u 


, fi^ 


^ * > * >b « 




» 


ft 


fc (C 




- h * « 


a 


J/ y a 


> B ® B Q 






> 






* <>> 2 fl 


a 


± © ffi 


W IS 




ft 


ffi 


A $ * 


m ts 


* ft m <o 


a 


^16 






$ 




ft C 


* * 


r m # « 


£ 


III 


ft . C 0) cfc 




ft 


¥ 


k (* 8 


B *C 


# ^ X tt 






I IC « 


o 


X 


m 


fi < 




* ^si a 






n o x * v 


> 


* 




♦3 € £ 


< * 




X 


e ft # , 


C <0 ffi S V> 




> 


* 




X 9$ 


c /< > ^ 






£ U * ft A 






ft 


0 










* S E « _t 




u 






H X 


ft s n fc 






v - h £ is a 




y 




> A * 


- > 


ffi £ & 




1? U < 


U , £<* Wft 


/< 








KB ft 


# e ft 






8 ft 3 ffl C 0 


tt 




o 


x « a 


ft y 


- * * ff K 


o a o 


ra a sr# » 5 


n 


ft 








C tt v - 


;* 


BBS 


0 til O N D ffl 








X 15 C 





WIHBfl62-lG572 (6) 

Ifiic^TljJur^fc, U^Uft^6C(0>5:a 
(C <5 fr> X tt , *©J:^ftftA3^£UT*ft fl * * % 

JtUXttB^tt^^cftox, y-h»KB^y 

^«$nft^^>^yi/®«^p sni«fi4^ 
ees^wcjg^^nft^p + 32^^(*B3©^ 

HB9ffi#*iE«£ftg, n + S¥S»ii-ffl8IC<*:o 
X»tftt6nftp S¥»<*B 

©Tcj^^^nfto c<o«^, b ^ p S¥3>t*» 
ficofr<, xcfi^is^ttBBap + 

(*H3<0-Sltf^i»>^;i/p S¥^#B4iX& 

X, J»EttB^1t*rftra, 
6ftV>fc», ■fe/UEtttfjgftjU, ^ © ^ ^ p > 4t 

fcP + S^»itB3in + M¥H<*B8tf£JB?8 

ftC£fcftofcaWftA*->RB£<ir&£l/, 
Cn6<05S*T»fc^^ftffi|fitC^«lWtC^r> 

<*TftCt*Rllgi:bx 7^1-Xy^V^ie^ 

Risg^rft«^^»^sB<t^<7)Hja^a*fii^ 

f ft h <D V & ft „ 
<IS)Ba*l»i**ftfc0<&#®) 

*RWtCJ:fttt^4i©i*SB«, 
-T ft - m B S <D ¥ 9 S (ft t % C<0¥9*Si*<0 

iffi©M<o±tc, miis»«*^ux^aufc¥ 

»(*«$fcttWS(*JK/^->i:, C <0 A 5i - > 
3281 «ftB&ftlrT¥Bfttt*fcfctBB{*jB/< 



-358- 



(* IB rt «c , ¥B(*B*fcttB*(*B 

sit-su^tfs^s^^c^^^n, « si # an e 

i*0BffilC*oT«M3nfc--«aB0B2¥» 

* 3 ic « * u * rangi£*f*aaf2i6ttB£* 

<0 T * o 

g <* a> £ ® tc , K)]tti^>^aN^)S 
nut, 

»£|ROl^B^^1 8BB±IC¥i»<*» 

* fc tt.»« * - > * » J* * * I fi * * 



2*»(*Bfc*lfB4¥»ttB*«<»**ftC 

t<u:ttf^f> a -r * * > y • 2 - _K .* 
^oir ttfT? s. sec, 

« * * £ < * & c £ e ft £ £ c £ IS S * 

■J 3 > K <D £ ft ffi B £ » 6 * C £ fC «fc o T ? - . 
h • KU-f>BBfl*4*3<*ft>£# * • 
U/(t?T^«ftKl/OH» c J* * V * 

t T a? ft . * fc , fcc«a*ft*»«<&<fc/3u: 
^ ^ a *>U □ > R - > W B P H5 « . » £ A * 
- V fiJ # * m <? S SB ft £ » C<OS«S^O«ji8 

caftwcftfiirftfa©#fc, cnem tt .» # t 

CRWTftCfcC*oT*\y7BB©MH»*tt 

» u < a < * 0 . ±aufcj&Etf<fc > ?-ffl5» m.w 



^IBina B2-1S572(7) 
8&#i»E»©ffl®c*^TjsiB3nfc>*3S§9© 

«^rt*cB»tfttEB®BBK:«fc0BM*nfc-- 
BB¥»-ftB*fctt»«(*BaJ:lf*©Ba* 

B3*3cB2««B*»B*ftiB*:* 
c(om2is««icjs^wicraa^^a^T«E 

B1.**tfB2¥»«B*»»MCBB*1t*X 

<»E»2i&««±icttEraa^ai^^^tc&a 
( f?m ) 

3¥»fc»tt, a2¥BttB<fc0 6B*«BflK 

TU*fccfc08<JBfl*nT<,>ftfc«>, 

B <fc , ft * B <t & W r B Tfi«U6C/Of^ 
-J!Bfc*»IC»jh*ftC t * B 

<*B«>" 

b i a (a ) <& * if (d ) uxftrnv-nmrn 

T A ft'pS A MOS FETOVflBBUtt If .R 
ffi B ? <& 0 * » 1 H < a ) rttAJ&*«Bfi<*tf. 
fc««4>-BB*Wfc^T#fto 

>*»tjm'ii2tf«»t sn, c © x e * * * 

<D>t © m fl C« « B <t « ( S 1 ft « B > 5a * ft 

0 T V 'tt'fl 5/ U □ > B (*»(*B*fctt»B*B> 

a 5r - > e B nn, c®/<*->o!)raart<D 
i^*^ *^B2*cttifi*BS!©**6«5£a 

ft „ *6CXtr**5/*A'B2*tCtt. ffl E SB 1 , 
IS 6 H 5 a HbTttB*ISflV'J3VH/^- 

>6©-»tw#wtcM&ft<fcBtci»3«®<3* 

1 ¥ » <* IB > 4 3* B < K M 6 n , K 36 1 ¥ » <* » 
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Sicn ♦ S2¥3ftfi < * 2 ¥»{*B ) 8 JB ft * 

<*:-5t:ia»Mft« < m 2 e * e* ) 5d # $ « <* n , 
«:©lft<»K±K:By-^Ai«<i«9tf»«arn 
x v> * . y^AiiiigB, tfi e bi 5 d c jb 

**IX¥8t*jH4#<fctf8lC*-*y?ffifc;*n 
T ^ S , 

S¥»*IB4© * ft 5 , £ IS fi J/ ij 

^>«6coraa/t^->(D^®^wtt, mis 

(a >Cfc**3iCAftJBtK<Dffi*»4A. 4B, 

^-iara^*te4;««)R^aBis»4D. 4Ea 



5te;i/1«*>**>*A,« ( 1 t*VU<Z>£fflH5) 
tt80x/l ft 9 , C©*tt»rt0att*-*>*;|, 
m tt 960^ ■ t ft o X fr^ 3 „ 

C n IC ft b , SB 1 B (a ) -C«/Vft^O«8B 
4 A . ' 4 B . 4 COIfiSfl(0S$ Lo s tt 10*/ ■ . 
45- *S8UXV>3iaLo 4 (-/a / 2L0 s ) 
fl)5?li|!|7aa Tfi^ i)Sai4D. 4 E <D 1 
22 <*> 6 £ L 0 % «20/U« £ ft 3 <& X * 1fl<Ot?.;u 
<0^v>*;i/««|<) 2Uun fcftg, iftfi 
*->ffi«X<0&*f^v>*/i,|S tt ftn32//ii £ 

<Ofc<OCitKOX*3<ftO, li^f ©«ttt;i/ 

a # « i» * a e , 

« £ * s < ft S> o 

»WCffl^ftCticj:oTa9B (a ) <&¥iBE 

c a p a i , <je2<7>ra«^siia(a ) x « 



»HBBG2-16572 (8) 

ft * T I* * . $ fc , */l/tt*¥;jfltCHfc*atr 
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second semiconductor layers by the side surface of the 
groove. 

CONSTITUTION: The plane shape of an opening 
pattern for a polycrystalline silicon film 6 is formed 
continuously by octagonal extension sections 4A-4C 
and connecting sections 4D, 4E in narrow width 
mutually tying adjacent one sides in these three 
octagonal patterns. 11=12 holds in a distance 11 between 
several side of the edge sections 6A of the 
polycrystalline silicon films 6 in adjacent cells in the 
horizontal and vertical directions and a distance 12 
between respective side of adjacent cells in the oblique 
direction at that time. Accordingly, the arrangement of 
cell patterns can be integrated to a central section as a 

whole in spite of the same design rule by mutually displacing and disposing the cells alternately at 
every half pitch, thus integrating the cells more than conventional devices. 
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